Properties of erythrocyte membrane binding and autolytic activation of calcium-activated neutral protease.
The binding of a calcium-activated neutral protease (CANP) with high calcium sensitivity (muCANP) to erythrocyte membranes and its subsequent autolytic activation on the membranes were analyzed by an immunoblot technique. In the presence of calcium ions, muCANP bound to the erythrocyte membranes as a heterodimer of 79- and 28-kDa subunits and was converted quickly on the membranes to an active form with a 76-kDa large subunit. The active form was then released from the membranes to the soluble fraction. These sequential reactions, however, were not specific to inside-out vesicles, but occurred also, except for some Ca2+-independent binding, on right side-out vesicles. A rapid degradation of some membrane proteins was observed after binding of muCANP to the membranes. The binding of muCANP to erythrocyte membranes was inhibited by substrates and the endogenous CANP inhibitor, which is also a suicide substrate. These results strongly suggest that muCANP binds to membranes by recognition of membrane proteins as substrates and not at a special site for activation. Thus, a possible mechanism for muCANP activation on membranes is that muCANP first binds to substrates on membranes, is activated, and then degrades the substrates to deform the membrane structures.